by a dentist with AIDS.24 The Royal College of Pathologists' report provides details of serological testing of patients who had been operated on by HIV infected surgeons, together with estimates of the theoretical risks of transmission. There have been no known instances of transmission of HIV infection from surgeons to their patients. Health care workers who are infected with HIV should not perform invasive procedures if there is a possibility of their blood being transferred to the patient; readers are referred to recent British' and north American guidelines. 6 A skilled adviser who can balance the risks from inoculation injury against other risks in occupation and in life in general can be very helpful to a member of staff or a patient exposed to HIV infection. The latest follow up studies continue to confirm the rate of transmission from patients to staff members from a single inoculation injury with HIV positive blood as 036% or 1 in 275 (upper limit of 95% confidence interval=0-69%). The risk from mucocutaneous exposures is less than this; no seroconversions have been reported from 921 exposures in prospective studies. Reassuringly, extensive studies have failed to confirm evidence of transmission from patients to staff during general ward care and invasive procedures, including dentistry and orthopaedic surgery, even in areas with a high prevalence of HIV.
The Royal College of Pathologists' report does not help in the difficult decision on whether to recommend zidovudine after exposure. As previously detailed in an editorial in this journal7 no data on efficacy are available and there are unlikely to be any in the foreseeable future; the low rate of seroconversion after inoculation injury means that a study of the efficacy of prophylactic zidovudine would require the recruitment of many thousands of people. The authors of the report reiterate advice from the United States stating that, after careful consideration of all data then available, zidovudine "could not be considered a necessary component of post exposure management."8 They then record five instances of apparent failure of prophylaxis with zidovudine, in only one of which the time to administration was less than two hours; they also record details of short term toxicity. The report advises health districts to consider the arguments for and against the use of zidovudine and develop a local policy on its use. It is all too easy to decide, in the absence of data on efficacy, that zidovudine after exposure is not justified, and this decision is much easier to make where the perceived prevalence of HIV is low. Ifzidovudine prevented a small proportion of cases of nosocomial transmission, perhaps 10% or less, there would be no question about its use. We have, however, no way of obtaining such data. Currently it seems that most British and north American hospitals are providing access to zidovudine in cases of significant percutaneous exposure to HIV infected blood. Evidence suggests that the rate of acceptance is low, but making the drug unavailable would surely be wrong. Multiple sclerosis: diagnostic optimism
How magnetic resonance imaging has advanced understanding and research
Great strides have been made in our understanding of multiple sclerosis in the past decade. This new knowledge comes from experimental studies into the mechanism of immune mediated damage in the central nervous system and from magnetic resonance imaging. The first step was the recognition that abnormalities in the brain in multiple sclerosis are easily identified by magnetic resonance imaging and that the lesions shown by the technique correspond with the plaques within the nervous system. 1-3 Soon it became clear that there was often a remarkable waxing and waning in size of the areas of abnormality over a matter of weeks.4 Moreover, when the enhancing agent gadolinium-diethylenetriaminepenta-acetic acid (Gd-DTPA) was combined with magnetic resonance imaging some lesions became enhanced while others did not.56
These observations became understandable after frequent serial scanning in patients and a comparison ofthe results with the findings in allergic encephalomyelitis in animals and necropsy studies. Enhancement has been shown to correspond with regions of focal increase in permeability of the blood-brain barrier in association with inflammation.78 Quantitative magnetic resonance methods have been used to study the nature of the "disappearing" element in the lesion and the structure of the residual scar.
The sequence of events is as follows (reviewed in reference 9). The earliest detectable abnormality is an increase in permeability of the blood-brain barrier. This change may precede the development of corresponding symptoms, though evoked potential recordings done at this stage do show impairment of conduction, probably contributed to by demyelination. Oedema follows and may be extensive. The change in the blood-brain barrier gradually reverses and is usually over after a month. The oedema then resolves to leave a smaller residual scar. The process may be repeated in a ringlike form at the edge of large lesions, which then grow centrifugally.
One of the outstanding characteristics of multiple sclerosis is the near complete clinical recovery that occurs after most early attacks despite persisting evidence of demyelination as shown by evoked potentials. Ultimately many patients develop persistent neurological deficits. The mechanism of these events has long been a puzzle. Magnetic resonance imaging is now helping to solve it.
Serial studies of patients with optic neuritis have shown that the acute symptoms and signs (including pain and visual loss) occur during the inflammatory phase and resolve as the permeability in the blood-brain barrier returns to normal. This implies that inflammation as such plays a part in the pathophysiology of the lesion.'0 These effects may possibly be mediated by cytokines, some of which have striking effects on excitable membranes." A reduction in the production of cytokines at the end of the inflammatory phase would allow recovery mechanisms (for which there is experimental evidence) to restore conduction, despite persistent demyelination. 12 Studies of large lesions more than two years old by quantitative magnetic resonance imaging have shown that while some are highly cellular (corresponding with the gliotic plaques seen at necropsy) others have a much expanded extracellular space. Other postmortem studies have shown that many chronic lesions have an "open" texture produced by axonal loss.'3 It seems likely that this process makes an important contribution to the emergence of fixed deficit, a hypothesis that is now testable by combining long term serial magnetic resonance imaging with measurement of conduction changes and functional status.
Do all forms of multiple sclerosis behave in the same way? Probably not. The uncommon variant which is steadily progressive from onset (primary progressive multiple sclerosis) shows a number of differences from the relapsing-remitting pattern and from secondary progressive disease. The most striking difference is the rarity of detectable changes in the blood-brain barrier in primary progressive disease. '4 Just what this finding means is not yet clear, but one practical implication is that patients with primary progressive disease should be kept in a separate category in treatment trials.
It is, indeed, in the monitoring of treatment that magnetic resonance imaging is likely to make one of its most useful contributions. Two important reasons for the slow progress towards effective treatment have been the incompleteness of our understanding of the pathogenesis of multiple sclerosis and the lack of an acceptable and reliable way of monitoring disease activity. Just how difficult it has been to assess the disease is underlined by the finding on magnetic resonance imaging that new lesions can be 10 times more common than clinical relapses.4 '4 Our increased understanding of the pathogenesis of multiple sclerosis is suggesting new therapeutic strategies directed against the inflammatory process-which beyond reasonable doubt is immune mediated. The use of enhanced magnetic resonance imaging will greatly reduce the number of patients needed for preliminary clinical trials and the length of time for which they must be observed. 15 Although it ultimately remains true that therapeutic effectiveness must be judged by clinical measures, what magnetic resonance imaging promises is a means of detecting a reduction in pathological activity, which will be a useful first step in screening putative treatments for use in expensive, large scale, prolonged trials.
Important gaps in our knowledge remain. Though much of the later disability in multiple sclerosis derives from damage to the spinal cord, present techniques are not very good at delineating the extent ofthe lesions there. It is not yet possible reliably to monitor demyelination directly, but other types of magnetic resonance imaging and proton magnetic resonance spectroscopy (now possible with volumes as small as 1 cm3, a common size for plaques) promise to overcome these difficulties.
The new understanding of multiple sclerosis is good evidence of the power of the combined experimental and clinical approach. We are now well placed to explore new strategies for controlling the disease in the acute phase. The problem of dealing with the fixed deficit remains, but there are encouraging developments in neurological rehabilitation, including some at the level of basic science-whence real progress is likely to come. 16
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